Design: Eight months after the disaster, we planned to visit the SCI patients in Bam. We visited 61 patients in Bam, Baravat, and surrounding villages. We completed a questionnaire during our visit.
The World Health Organization (WHO) defines disaster as a sudden ecologic phenomenon of sufficient magnitude to require external assistance. 1 An earthquake of great magnitude is one of the most destructive events in nature. Natural disasters take place in different places and have different impacts. Recognition of similarities among the health effects of different natural disasters, however, can ensure that health and emergency medical relief and limited resources are well managed. 2 On December 26, 2003, at 5:26 AM (local time), 100,000 people of Bam, Iran were faced with at least 36,000 dead and 23,000 injured residents. The disaster left a great many people with residual deficits and disabilities. Among them were more than 200 people with spinal cord injury (SCI).
We worked for 3 mos in the disaster area with the handicapped and disabled persons. Eight months after the earthquake, we visited the patients again and evaluated the SCI patients' situation.
Medical aid in many previous disasters has been well intentioned but poorly organized, with limited benefits. 1 Health decisions made during emergencies are often based on insufficient, nonexistent, or even false information, resulting in inappropriate, insufficient, or unnecessary health aid, waste of health resources, or ineffective measures. 3 
Rehabilitation of disabled and handicapped persons in
Bam is an experience that may help us to better organize future rehabilitation programs during disasters. We prepared a questionnaire based on our previous experiences and, considering shortage of time and staff, we focused on the issues with which we could help during our short visit. Pain syndromes were also a focus because the area is in the road of opium transportation. We thought that pain syndromes would have a high rate and need prompt intervention, and that early management of pain syndromes may prevent addiction among patients.
METHODS

Case Finding and Team
Eight months after the disaster, we visited the SCI patients in Bam. For case findings, the prospective patients were taken from patients listed with Social Welfare Organization, the Handicapped International foundation, and the authors' previous information.
We arranged our case finding with communitybased rehabilitation (CBR) volunteers who had updated their data 1 wk before the first author's arrival.
Some of the patients were kept in care centers in other cities. Of 122 patients on the list who had been identified in Bam, Baravat, and surrounding villages (including SCI patients before earthquake), 38 patients were not found by CBR team. Twentythree of the 84 patients whom we tried to visit were not present at their residences. We visited the remaining 61 patients in Bam, Baravat, and surrounding villages.
Our visit was during the hottest days of summer, and some of the patients were relocated to other areas because of hot weather. Some had gone onto other villages to live with their families. Other reasons of missing the cases were change of address, referral to the province center hospitals for follow-up, or hospitalization, especially for pressure ulcers.
Our team comprised a specialist in physical medicine and rehabilitation, a physiotherapist who worked in Bam from the first days after the disaster, and two volunteers from Bam who worked in the CBR program. The CBR program volunteers also helped us in case findings in addition to participation in our visits as part of their educational program. One of them was a nurse, and the other had worked in the fields other than health care. The weather was very hot, so we visited patients in the field from 8:00 to 10:00 AM and from 5:00 to 8:00 PM. From 10:00 AM to 1:00 PM, we visited the patients in the care center or the physiotherapy clinic. On the basis of our previous experiences and priorities, we prepared a questionnaire. We explained to the patients that we were just a medical team for evaluation and management. The first author filled out the questionnaire just after visiting the patients. We believed that completing the questionnaires during the visit could distort the results because the patients might expect to receive more services. To asses the pain severity, we used numeric rating scales (NRS) from 0 to 10, with 10 as the most severe score.
Demographic data were gathered according to patients and family information. The patients were evaluated and physically examined by the first author. All medications were observed and recorded. A rapid neurologic level was determined by light touch and pinprick sensation, in addition to manual muscle testing. Questionnaires were filled by the first author. Finally, we educated the patients and their families about different necessary issues, prescribed or changed medications, and informed authorities about patients' needs.
RESULTS
Patients' General Characteristics
We visited 61 SCI patients, among whom four patients did not have SCI and three patients had SCI before the earthquake, so they were not included in the statistics. The mean age was 31.9 Ϯ 9.6 yrs (31.3 Ϯ 8.8 for females and 32.7 Ϯ 10.6 for males) of 54 visited patients. The youngest patient was 16 yrs old. The youngest patient in the list was 2 yrs old, but the family was not at their residence during our visit. Twenty-nine (53.7%) patients were female, and 25 (46.3%) were male. All patients had access to an air conditioner. Two patients lived in a tent. Fourteen patients resided in the SCI care center, and 38 lived in temporary houses. Complete evaluation of the neurologic level of injury was not possible, because we had no facilities to assess the completeness of the injury in all the patients. Overall, three patients had incomplete cervical levels of injury. One patient had BrownSequard syndrome. In 37 patients, the neurologic level was between T10 and T12, and in 14 patients, it was L2 and below L2. Ten of 54 patients (18.5%) had spasticity. Four patients were able to become community ambulant even though they had not received any orthosis. Although we evaluated the psychological conditions of the patients, we do not report the data because of inadequate time and expertise in this field.
Services for SCI
There was a 50-bed SCI patient care center in Bam equipped with a physical therapy section, six nurses, and a general practitioner. At the time of our visit, the center had 14 patients. Most patients were not willing to be admitted there because of inadequate specialized facilities, being away from family members, or having responsibility for the rest of the family who remained after the earthquake. Some patients' families, especially women, felt bad about sending a family member to the care center for caregiving. Many families preferred to take care of the SCI patient at their residential places. Family support was very strong in a few situations. The center also offered physiotherapy to several other patients who had been brought there by ambulances that had not been adjusted properly for SCI patients.
The physical therapy center, which was made and equipped by an international NGO, had many patients, but lack of enough physical therapists was an issue.
There was an occupational therapy center, donated by an international NGO, but there was also a shortage of occupational therapists. The patients had limited access to specialized facilities and no access to a SCI specialist.
Although in the first days after the disaster some of the CBR staff from other parts of the country came to the region, the CBR program started about 8 mos after the disaster. The program volunteers have had no experience in working with SCI patients.
Pain Syndromes
Only two (3.7%) patients did not complain of pain. Fifty-two (96.3%) patients had pain syndromes, which started from 3 days to 8 mos after injury. In 25 patients (46.3%) the pain score was 10, and in 35 (64.85%) it was above 5. The pain symptoms mentioned by the patients are listed in Table 1 .
Some of the patients did not consider tingling and numbness as pain. Fifteen patients (28.8%) declared sleeplessness a criterion of pain severity.
Twenty-four patients who had pain (46.1%) did not receive any medication for pain relief. Fifty-two (96.3%) patients had at least one type of pain, 22 (40.7%) had at least two types of pain, and three (5.5%) had three types of pain. Sixteen patients (30.7%) had low-back pain. In 14 of these patients (87.5%), low-back pain had started and lasted (just after the disaster) for more than 6 mos.
Except for throbbing headache in one patient with a cervical level of injury, who also had history of delivery, none of the patients had pain syndromes above the level of the injury. In 38 (73%) patients, pain impaired activities of daily living; there was no significant statistical difference between male and female patients. Four patients (7.4%) complained of constant pain. Some of the patients could not clearly differentiate between their different types of pain. Seven patients used opium (five male and two female); one of these had no pain syndrome, two patients declared that they had started opium after the disaster for pain relief, and the other patients had used opium before the disaster. The most widely used drug class for pain relief was nonsteroidal antiinflammatory drugs. Other medications were tricyclic antidepressants, acetaminophen benzodiazepines, carbamazepine, tramadol, baclofen, and phenothiazines. Ten patients using medications declared that they had some pain relief. Six patients had little to good response to nonsteroidal antiinflammatory drugs; one of them used topical diclofenac. In one patient, ) pain was controlled with tramadol injection. An addicted patient declared that the opium consumption decreased low-back pain, but it had no effect on tingling. In a 28-yr-old complete paraplegic male patient, radicular pain had relatively good response to carbamazepine, but the drug had no effect on tingling. We did not detect any pain syndrome related to overuse injuries and compressive neuropathies.
Bladder and Bowel Management
After training of the nurses by the first author in the first months of the disaster, the patients participated in an educational program by the nurses. Thirty-three (61%) patients used clean intermittent catheterization (CIC), but it seemed that education per se is not effective, because 29 (53.7%) patients did not have bowel programs. However, inadequate socialization and inadequate facilities represented the major cause of avoiding a bowel program. The toilets prepared for these patients were not appropriate. The patients used a single-use catheter for 3 days. Only two patients used sterile catheters; one of them because of a lack of enough education, and the other because of reluctance to use clean catheters. Although the patients used CIC while the personal hygiene was not good, the rate of serious urinary tract infections was not very high. Five (9.3%) patients had some kind of urinary infection for which they had received medication for during the previous month. None of the patients reported fever and chills. One patient used trimethoprim-sulfamethoxazole for 3 mos as a preventive measure, with no evidence of urinary tract infection, and another patient received medication for treatment of urinary tract infections without any clear indication.
Pressure Ulcer
Nineteen (35.2%) patients had pressure ulcers (PUs). There was not any significant statistical difference between male and female patients with PUs. The number of PUs may be higher, because many patients were referred to the hospitals in the center of province for management, so we did not include grading of PUs in our data analysis, but there were a few patients with high-grade PUs in the area.
All the patients had received some kind of bed and mattress. The patients who had wheelchairs had received Roho cushions later. Most of the patients did not use their beds because of inappropriate height, the quality of the beds, and living habits. Few of the patients who used the Roho cushions knew how to inflate the cushion appropriately; the pressure was usually high. The patients complained about the low quality of beds and the beds' height, and some patients who used beds did not use antipressure mattresses to decrease the height. Using the pressure-reducing mattresses directly on the wooden beds was another consideration because it would destroy the mattress very quickly.
DISCUSSION AND RECOMMENDATIONS
Disasters are inevitable in many situations. Each disaster is an opportunity to learn in regard to future disasters. 4 -6 Even in a disaster situation, research is needed for proper decision making and to gain experience for future aid. 7 Lack of enough time, personnel, and equipment has made research during disasters a dilemma. Our approach was to perform concurrent data collection during our visit, along with education of the patients and accompanying staff. The patients cooperated with the medical team well, even though previous problems had lessened the patients' confidence in medical treatment.
Because of special needs of patients with SCI, more emphasis must be put on determining and reporting on these patients by a group of experts in the early stages of any disaster. A high neurological level of injury at the time of the disaster could be associated with a loss of patients, so most patients had low levels of injury. There were no data about the real numbers of patients just after the disaster. The lack of confidence and sense of competition between patients were attributable to discrimination between patients in receiving equipment usually by inexperienced staff and NGOs working without coordination with other government groups and NGOs. Some of the equipment delivered by the NGOs, such as beds, wheelchairs, and mattresses, were useless. In addition, the temporary housing was not appropriately designed for disabled persons. During the first months after the disaster, NGOs identified only a few patients, and this resulted in the allocation of most equipment to this small group and ignorance of other patients.
The condition of these SCI patients was not optimal, but it was much better than during the first months after the disaster. Officially, there were 236 SCI patients who remained in the Bam and surrounding areas at the time of our visit, but the final number of SCI patients was not completely clear. Frequent relocation and lack of experienced staff were the main reasons for an unclear count. Fortunately, nearly all of the patients had some kind of shelter and air conditioning during summer times, which is essential under the very hot weather conditions. The patients also received some equipment, but there were several problems in quality and distribution. The quality of the distributed material was generally low, except for some items such as mattresses and wheelchair cushions. But, even for the wheelchair cushions, there was not enough training for their proper use. Few of the patients used the toilet wheelchair because they did not have other required equipment. The readymade delivered toilets were not suitable for SCI patients and, even for well-motivated patients, they were very difficult to use. Unfortunately, disability was regarded by many aid agencies as only wheelchair bound, without considering other essential needs of the patients.
In developing countries, disabled persons are not usually rejected from their family and community, 8, 9 but, on the other hand, independence is not a general goal of rehabilitation. 10 In fact, rehabilitation is completely combined with social, cultural, religious, and economic issues, and therefore the backgrounds of the patients should be considered in any decision making. We saw very good family support in most situations, but this support needed to be reinforced by proper support from society and governmental organizations.
Regarding the nature of rehabilitation that deals with less emergency-like measures, it seems that after a disaster, well-organized medical aids in this field can be of great assistance.
There was much unused equipment, and the patients suffered from lack of training. The high technology of some equipment and inadequate facilities for repairing them showed that this kind of equipment was not very useful. Similarly, the low quality of some equipment, including wheelchairs used on rough terrains, was another fact that must be considered in procuring and delivering equipment after a disaster.
Fortunately, education for bladder care was effective in that many patients used CICs. The relatively low rate of urinary tract infections indicates that CIC, if used properly, can be useful in bladder care even in disaster situations. The data must be considered with caution, because some patients may have been hospitalized in other parts of the country because of infection and, therefore, not included in these statistics.
Unfortunately, bowel care was neglected in several stages, including education of the patients by nursing staff. The patients were not very interested in bowel care; some of them did not feel it was a necessity, because they did not participate in social activities. One of the patients' essential needs, and the key for success in rehabilitation of the patients, is participating in social and sports activities.
Several patients, although capable of even community ambulation, had not received appropriate orthoses. For those who received orthoses, the quality was generally low, and some were even a danger to the patients, causing PUs and tripping; consequently, many patients were not willing to use them.
Postdisaster patients need thorough medical evaluation, follow-up, medical care, and education.
The patients will need continuous education in different areas. Some items such as sexuality were completely ignored. Birth control measures are very important and must start immediately after the disaster.
Nearly all of the SCI patients could be independent in activities for daily living, but obstacles have hampered them in living to their abilities. Defining and eliminating such obstacles is a priority.
The CBR program, which could have helped patients from the first days after the disaster, started about 8 mos later, and yet there was no staff experience in working with SCI patients and no staff familiarity with their needs. Many physiotherapists or occupational therapists working there were not familiar with the rehabilitation of SCI persons; in addition they had attended in the area temporarily.
Some of the patients were visited by GPs. Because they have no experience working with such patients, an educational program that covers GPs, nurses, and physiotherapists about medical problems in SCI patients could have been of great help in the short and long terms.
Chronic pain is among the more problematic sequelae of SCI, 11 often starting within the first 6 mos after injury. 12, 13 Pain syndromes in the patients must be considered seriously. Psychosocial factors such as depression, anger, and negative cognition have been associated with increased pain severity after SCI. [13] [14] [15] We did not mention the psychological problems of the patients because of inadequate experience.
A substantial percentage of individuals with pain related to SCI did not obtain significant pain relief from prescription medications. Pain also interfered with sleep, as mentioned in previous studies. 16 It has previously been noted that pain problems after SCI are often chronic and refractory to treatment.
11 Concomitant psychological problems make pain management more difficult. Many respondents reported more than one pain problem, as has been reported in previous studies. 17, 18 Although few patients used opium for pain management, inadequate attention to the management of pain will make addiction and drug abuse a serious problem in the long term. Other studies have found the back and legs to be the most common sites of pain in individuals with SCI. 18, 19 The finding that most respondents with back pain indicated that it was made worse by activity and by position suggests that mechanical factors, especially stability of the spine, may cause or contribute to back pain in this population.
Rehabilitation is a time consuming and, in many situations, a lifelong process. It deals with all aspects of a person's life, mainly different personal and regional characteristics, including cultural is-sues. It needs long-term investment, so it is usually the neglected or ignored part of medicine in developing countries. In a disaster area, this fact predominates. Inadequate facilities, experienced personnel, and a large number of disabled patients make education the most important and, in some situations, the single presentation method of rehabilitation. The education of healthcare workers in preparation for approaching disabilities in disastrous situations must start before the disaster, and it must be integrated into the general disastermitigation education. Depending on the level of the education, all sections of society must receive education regarding disability prevention and managing disabled patients during and shortly after disasters, especially regarding the movement of injured patients.
A study of people living with SCI in the residential community in a developed country has shown that 33% of men and 30% of women had a current PU. 20 Our results are close to this report, but some patients with PUs were hospitalized, so it seems that the rate of PU is higher in our patients.
Psychological factors are related to PUs. The patients who took greater responsibility for their skin care have reported fewer days adversely affected by PUs. 21 Other studies have suggested a significant relationships between improper nutrition and having a PU. 22, 23 Attention to different needs of SCI patients during disasters, including personal hygiene, psychological problems, and nutrition, are also of importance in preventing PUs. Access to adequate protein, fresh fruit, and vegetables must be considered in disaster situations.
A limited number of rehabilitation specialists in the country with expertise in different fields of rehabilitation medicine and limited experience in inpatient rehabilitation in the country are among the most urgent needs that must be addressed to promote the care of the patients.
The Indian Ocean tsunami that occurred 1 yr after the Bam disaster and involved many countries shows that all aspects of disasters should be considered seriously by all countries, and the situation of disabled persons during and postdisaster is an important part of this matter.
